Abstract: Cooperation on Renewable Energy Sources (RES) in Europe is expected to contribute to energy and climate policy goals and bring multiple benefits at the national, regional and European levels. For this reason, the Cooperation Mechanisms of the RES Directive 2009/28/EC were originally designed to encourage the collaboration of countries and contribute to the achievement of the 2020 EU RES target in a cost-effective manner while providing Member States (MS) with flexibility to meet their national RES objectives. These mechanisms will allow MS to achieve their national RES target in cooperation with other MS and include statistical transfers, joint projects and joint support schemes. However, their use has been limited, leading to skepticism about their future use. The aim of this article is to identify the factors that influence MS decision to use the Cooperation Mechanisms and to rank their importance. The empirical analysis is based on a comprehensive, in-depth literature review and a dedicated survey to MS. Our results show that, indeed, a wide array of drivers and barriers have influenced and will influence the future use of the Cooperation Mechanisms. The main drivers and barriers in the past significantly differ to those influencing the future use. Furthermore, the perception of the relevance of the drivers and barriers by the MS differs depending on whether the countries have already met or are having difficulties to meet their 2020 RES target domestically and on whether they have actually used the Cooperation Mechanisms or not. Some policy implications on how to overcome the existing barriers to the use of those mechanisms are derived from the analysis.
Introduction
Renewable energy cooperation is expected to play an important role as a way to ensure an effective and affordable low-carbon energy transition in the EU, taking advantage of trade within the internal market, safeguarding security of energy supply, coordinating climate adaptation measures and optimizing the cost-effectiveness of actions [1] . It is for these reasons that Europe wants to promote a cooperative RES deployment where the resources are most abundant, where the overall system costs would be minimized (e.g., reduced need for backup, avoided grid investments, etc) or where overall social benefits would be maximized (e.g., increased security of supply, Green House Gas (GHG) emissions savings, avoided local air pollution, employment effects, innovation effects, etc) [2] . 
Cooperation Mechanism (Article in the Directive) Description
Statistical transfers (Article 6)
In this case, renewable energy (electricity, heat or transport energy) which has been produced in one MS is virtually transferred to the RES statistics of another MS, counting towards its national RES target.
Joint Projects between MS (Article 7 and 8)
It allows EU MS to finance a RES project jointly, thus sharing the costs and benefits of the project and developed under framework conditions jointly set by two or more MS (i.e., a specific new plant is identified and the output of the plant is shared (statistically) between two cooperating MS). The involved MS define which share of the energy production counts towards which MS target.
Joint Projects with third countries (Article 9)
Joint projects can also be implemented between MS and third (non-EU) countries. A precondition is that an amount of electricity that equals the electricity amount generated from RES and subject to this joint project is physically imported in the EU.
Joint Support Schemes (Article 11)
Under this scheme, MS merge or coordinate their RES support schemes and jointly define how the renewable energy produced is allocated to their national targets.
As argued by [6] and [5] , the three intra-European Cooperation Mechanisms provide opportunities for different depth, scope and duration of cooperation between MS as they all require different degrees of institutional changes., Once a specific cooperation mechanism has been chosen, it has to be properly designed in order to address the needs and particularities of the involved MS. The European Commission (EC) [7] and [8] provide MS with guidance in this respect.
In more recent pieces of EU legislation, regional cooperation is considered to be a fundamental instrument to guarantee an effective attainment of the Energy Union' goals in a cost-optimal manner. However, despite the important role that regional cooperation is expected to play in the 2030 framework, the way in which this cooperation is going to be encouraged and regulated is still under discussion. The proposed revised Renewable Energy Directive and the Energy Union Governance are the most relevant legislation pieces that will determine the way in which renewable energy cooperation will be articulated in the post 2020 time period.
The governance system in the Governance of the Energy Union and climate action [9] is expected to encourage enhanced regional cooperation and consultation as well as the exchange of information and best practices in a constructive dialogue between MS. The regulation also empowers the EC to request additional measures from MS in the event that there is a risk that the 2030 climate and energy goals are not being met. The new governance towards 2030 intends to use cooperation mechanisms also as one of the gap filling options to meet the RES national targets. An important challenge lies in the fact that the Governance regulation will have to compensate for the lack of national binding targets after 2020.
As for the approved text of the revised Renewable Energy Directive proposal [10] , article 5 indicates that "MS shall open support to generators located in other MS under the conditions laid down in this Article". A mandatory opening of support schemes was proposed for at least 10% of newly-installed capacity over 2021-2025 and 15% over 2026-2030. Furthermore, it indicated that the allocation to MS of electricity supported through opened schemes shall be subject to a cooperation agreement "following the principle that energy should be counted towards the MS funding the installation". In contrast, the use of cooperation mechanisms (articles 8 to 12) still remains at MS discretion in the approved text of the RES directive. In fact, the contents of the articles related to those instruments remain unchanged, with the exception of article 8 on statistical transfer, which introduces the so-called European Union Renewable Development Platform, which is tool to facilitate the achievement of the EU target and the implementation of statistical transfers by matching the demand and offer of RES shares.
Furthermore, as a way to overcome MS coordination failures and encourage regional RES cooperation, a new instrument to support cross-border RES cooperation has recently been proposed as part of the Connecting Europe Facility (CEF), a key EU funding instrument to promote growth, jobs and competitiveness through targeted infrastructure investment at European level. [11] . The "Cross-border Renewables Projects" instrument fosters the Europeanization of renewable energy policy, underpinning the new EU level renewables target and the opening of support schemes as proposed by the Commission in the Renewables Directive and paving the way for further voluntary cooperation in the field [2] . Projects that meet the cross-border renewable energy eligibility criteria may receive financial support to conduct pre-feasibility analyses and, eventually, grants for work (Article 7 of the accompanying regulation [11] .
There is currently a renewed interest in the cooperation mechanisms as the 2020 deadline on national RES targets approaches. However, it remains unclear how some countries which are well behind their RES targets will meet them. Furthermore, the cooperation mechanisms may be an alternative for MS to fulfill their national RES contributions. Indeed, and according to Eurostat (2018) , some countries are not on track to meet their 2020 RES targets and, thus, could potentially be interested in using the cooperation mechanisms (so-called "off-taker countries"), whereas others (or "host countries") have renewable electricity production surpluses above their domestic RES target and, as such, could potentially become interested in trading their surplus through the use of those mechanisms (the former set of countries includes Latvia, Portugal, Slovenia, Spain, Greece, France, Germany, Slovakia, Cyprus, Ireland, United Kingdom, The Netherlands, Malta and Luxemburg, whereas potentially host countries include Sweden, Finland, Croatia, Estonia, Lithuania, Bulgaria, Italy and Czech Republic). Some MS have already implemented new RES support measures, which will likely help them meet their 2020 RES target domestically and even become potential host countries (for example, as a result of the renewable energy auctions organized in 2016 and 2017, 8 GW of RES have been awarded in Spain and it is expected that this country will meet its 20% target by 2020).
As demonstrated in several research projects (Beyond 2020: [12] , Towards 2030: [13] , Better: [14] ), failure to adopt a cooperative approach when meeting the national or EU RES targets would translate into higher costs and/or lower benefits for European citizens. Additionally, these costs are expected to increase in the future when higher shares of RES lead to higher grid and integration costs, unless RES deployment is optimized across the EU. Furthermore, renewable energy cooperation may also contribute to other non-energy related policy goals such as EU cohesion through the creation of additional bonds between MS.
Nevertheless, despite the above mentioned benefits and initial expectations, barriers of heterogeneous nature have prevented a wide use of the Cooperation Mechanisms among MS, as demonstrated by their limited use since 2009. Statistical transfers (art. 6) have only been used twice (between Luxembourg and Lithuania and between Luxembourg and Estonia, both in 2017) and this is also the case with the joint support schemes of article 11 (the joint certificate scheme between Sweden Various studies have attempted to identify those factors (drivers and barriers) that may have influenced the decision to cooperate in the past and could partially explain the limited use of the Cooperation Mechanisms [5, 6, 8, 14, 15] .
Refenrence [5] aims to identify the value proposition of solar exports in Europe in order to increase the awareness and support among decision makers and to explore options to make solar projects feasible. Among the barriers that currently prevent cross-border electricity trade, [5] focuses on two existing hurdles: the limited political support towards solar electricity exports in Europe and the financial gap between the electricity generation cost and the market pool price.
Refenrence [6] explores how regional cooperation could be fundamentally strengthened within the 2030 governance and how it can help to reach and exceed the 27% renewable energy target by 2030. The authors note that, despite the advantages, so far the Cooperation Mechanisms have not been applied mainly due to political, technical and legal barriers. A general overview of these barriers is provided, placing them according to whether Member States can easily address them, and according to their impact.
Refenrence [8] provides an analysis of current implementation and relevant design features of the Cooperation Mechanisms. Based on interviews with 14 EU Member States carried out in 2013 and a literature review it identifies the Member States engagement in cooperation mechanisms, barriers for a broader application of the Cooperation Mechanisms and potential remedies to overcome these barriers. According to the authors, the key obstacles to implement the Cooperation Mechanisms are the uncertainty of target compliance for Member States and the uncertainty of costs and benefits of cooperation. Other crucial barriers are the lack of public acceptance in the buying country, the first-mover risk of those countries that enter into cooperation first and the current lack of clarity on the governance framework of the post-2020 regulation for RES.
Reference [14] summarises the work done in the context of the BETTER project, which tried to identify cooperation mechanism opportunities between the EU and its neighboring countries. Drivers to use such mechanism for Europe include achieving RES and climate change targets more cost-efficiently, fostering economic relations with neighboring countries, benefits for domestic industry, diversifying energy portfolio & supply regions, contributing to sustainable development of neighboring countries and getting flexible renewable power supply to complement own RES-E. Drivers for neighboring countries include attracting foreign investments in order to partially meet an increasing energy demand, creating new jobs and industrial opportunities, fostering technology and knowledge transfer, creating income from domestic resources, creating economic and political interdependencies with the EU, contributing to the decarbonisation of the domestic energy mix and creating economies of scale in RES-E deployment. However, [14] also identifies several challenges for RES-E trade, including underdeveloped legal and regulatory frameworks, weak grid infrastructures, lower than expected socio-economic benefits from RES deployment, high upfront costs and lack of financing mechanisms, high fossil fuel subsidies, current energy policy priorities in the EU and in neighboring countries not being conducive to the implementation of RES cooperation projects, electricity surplus in neighboring countries, limited demand and limited existing interconnections.
Jabobsen et al. [16] analyse the barriers for Cooperation Mechanisms and possible policy solutions through a literature review of papers published until 2012. In addition, the article analyses the importance of future RES targets for those mechanisms.
Finally, reference [15] aims to analyse the reasons for the absence of RES imports to the European Union, for which the authors develop a multi-level heuristic, which covers three sequential acceptance levels: political attractiveness (macro-level), the "business case" (micro-level) and civil society perspectives (public discourse level). The authors find out that numerous factors on all three levels determine the success/demise of RES trade. So far, trade has failed on the macro-level, because European policymakers perceive that targets can be achieved domestically with significant co-benefits and because exporter countries have rapidly increasing electricity demand, limiting the realisable exports. As policymakers deemed it unattractive, they did not implement policy-supported business cases. Whereas public opposition against trade has not been an issue. Potential cost savings has only been one among other determinants.
The most commonly reported drivers in the literature include: (i) lowering the costs of reaching the national 2020 RES targets, (ii) closing the potential gap between RES production and RES target and/or interim target, (iii) cooperating for technology development and (iv) promoting long term cooperation. Several barriers could partially explain the limited use of the Cooperation Mechanisms. For example, according to [6] the most relevant hurdles include: (i) social opposition (ii) lack of physical interconnections, (iii) discrepancy of electricity market design and specific rules for market access and operation of power plants across MS, (iv) regulated energy prices, (v) oligopolies (lack of realized competition), (vi) different RES support schemes across Europe which prevent a more efficient allocation of RES investments, (vii) MS disparities towards their preferred energy mix and their resistance to lose control over their energy policy. As to future potential barriers for renewable energy cooperation in Europe, country-specific barriers, coordination failures between MS and/or different stakeholders and currently limited tools at the EU level to ensure the collective 2030 EU RES target is met in a cost-effective way and to incentivize regional RES cooperation have been mentioned.
Although those contributions identify the drivers and barriers to the use of those mechanisms, and often some factors are stressed, it is not their aim to provide an explicit ranking of their relevance. This paper covers this gap in the literature. It collects the drivers and barriers which have been included in previous contributions but asks directly those which are directly responsible for their adoption, i.e., policy makers in off-taker and host countries about the relative importance, something which has not been attempted in the past. A notable exception is [6] , which also interviews EU Member States. However, compared to this contribution, our article provides more up-to-date information (interviews have been carried out in 2018 vs. 2013) and also the coverage of countries is substantially greater (19 vs. 14 countries). It also analyses the MS responses according to two regulatory regimes (Renewable Energy Directive 28/2009/EC and the new revised Renewable Energy Directive for the post 2020 period), and takes into account the different drivers and barriers to distinct types of countries, i.e., whether the country plays a host or off-taker role and whether it has successfully engaged in a cooperation agreement or not.
The renewed interest and future expectations in renewable energy cooperation requires a more accurate analysis of the past experience as well as to the future role that the Cooperation Mechanisms may play in the construction of the Energy Union. For this purpose, it is necessary to look back, take advantage of the lessons learned and have a forward looking view of the new circumstances that will shape renewable energy cooperation in the future. To address these challenges, two research questions emerge: (i) What have been the main drivers and barriers to the use of the Cooperation Mechanisms in the past? and (ii) What are the expectations as to the main drivers and barriers to the use of the Cooperation Mechanisms beyond 2020? This article empirically assesses those drivers and barriers, providing a ranking of their importance and deriving policy recommendations which may activate those drivers or mitigate those barriers.
To address these research questions, this article goes one step forward and contributes to enlarge the existing body of knowledge around RES cooperation in several ways. First, compared to previous studies, the time period covered by this study is wider. As such, it considers new evidence of both failed and successful attempts to use the Cooperation Mechanisms in Europe. Furthermore, it also explores the future prospects for RES cooperation by considering the regulatory framework in the post 2020 period, something which has not been attempted in previous contributions. As a result of this wider and more recent evidence base, a larger list of potential drivers and barriers than in previous studies has been identified, analysed and categorized. Finally, and most importantly, the results of this work are based on a consultation with Member States which was undertaken in May This article is structured as follows: the next section describes the methodological approach used to answer the research questions. The results of the analysis are provided in Section 3 and discussed in Section 4, linking them to potentially useful policy interventions. The paper closes with some concluding remarks.
Materials and Methods
In an attempt to answer the research questions, this work is based on three methodological steps:
Step 1: Identification of potential factors that may have influenced, either in a positive or negative way, Member States´use of the Cooperation Mechanisms of the Renewable Energy Directive from 2009 to 2018. To do so, a meta-analysis of the existing literature on RES cooperation has been conducted. Such extensive literature review included peer reviewed articles, relevant project reports and the grey literature. Additionally, other sources of information including semi-structured interviews with MS representatives as well as European authorities were conducted in the context of the CA-RES project meetings. As a result of this first step, more than forty factors were identified (see Section 3).
Step 2: Analysis and characterization of identified factors. Following a similar approach as [17] , a set of classification criteria has been proposed based on the literature review, expert consultation and own judgment. As a result, and following [1] , the considered factor categories have been defined as follows:
Political and policy factors would encompass those issues related to the Cooperation Mechanisms that matter for policy makers at the national, regional or local level and that would, in turn, affect their support or opposition towards the cooperation mechanisms. Note that given their relevance and distinctive nature, the economic and environmental issues that matter for policy makers have been classified separately into political-economic and political-environmental factors. In addition, issues related to policy features (uncertainty on the future policy framework, ambition of targets and design options to implement the Cooperation Mechanisms) have been included in this category.
Technical factors relate to the physical or technical restrictions or enablers that affect the successful implementation of the Cooperation Mechanisms. Among others, this category includes: improvement of system management through the import of dispatchable electricity, the possibility to foster technology and knowledge transfer, lack of market and grid integration, challenges in quantifying indirect associated costs and benefits, etc.
Legal factors refer to legal or regulatory barriers/drivers (such as regulatory gaps, trade barriers, potential legal challenges and planning restrictions). Specific relevant legal factors to the use of the Cooperation Mechanisms include: uncertainty on state aid compliance, heterogeneous regulated energy prices and support schemes across MS, obligation to open support schemes and lack of sanctions for non-compliance with 2020 RES targets.
Geopolitical factors relate to those issues that affect two or more countries in terms of political power, commercial relations, etc. Among others, this category includes: the possibility to foster political and economic relations with other MS, security of supply issues, the possibility to jointly test new support schemes, potential resistance from transit countries and "first-mover" risk/advantage.
Public acceptance factors relate to those factors that positively or negatively influence the social perception of the Cooperation Mechanisms. Such perception may determine the support or opposition of civil society, including voters, local residents and employees/labour unions, media and other opinion leaders. The interests of these groups, whose degree of acceptance can be a driver or a barrier to the use of the Cooperation Mechanisms, include soft institutions like norms and ethics. Media also plays a role in this group by shaping opinions and providing information to the public [18] . Examples of such factors are: public reaction in the off-taker country (i.e., due to investing tax-payers´money abroad), public reaction in the host country (i.e., due to the so-called ("Not in my backyard" (NIMBY) effect), public reaction in transit countries (visual impact of electricity grid), public perception of environmental benefits (i.e., decarbonisation) and public perception of socio-economic benefits (i.e., jobs and economic activity).
Finally, as mentioned before, within political factors, a distinction has been made between economic factors (such as cost savings in MS RES target achievement, generation of revenues from domestic resources, attraction of foreign investments to deploy domestic plants, new domestic jobs and industrial opportunities and costs savings at the EU level) and environmental/climate related factors (such as contribution to long term decarbonisation, alignment with the Paris Agreement objectives, climate leadership, etc).
Step 3: Present and future factor relevance assessment. As a way to assess the past and future importance of each one of the identified factors, a dedicated survey questionnaire (see Appendix A) was designed and filled by Member States representatives who were asked to answer the question: "How has each factor influenced the use of the Cooperation Mechanisms in your country?". For each factor displayed in Table 2 , MS could choose from: −3 (very important barrier), −2 (important barrier), −1 (somehow important barrier), 0 (not relevant), 1 (somehow important barrier), 2 (important barriers) and 3 (very important barrier). The questionnaire was distributed through physical means (paper) to twenty eight Member States and one representative of the Energy Community during the Concerted Action on the Renewable Energy Directive (CA-RES) meeting that took place in Warsaw on April 25-26 2018. The CA-RES is an instrument of the Horizon 2020 Programme, which supports the transposition and implementation of the RES Directive. The results presented here are based on the answers from nineteen countries which were statistically analyzed using Excel and dynamic tables.
Confidence intervals have been calculated using the expression:
where X is the sample mean, z* the upper critical value that is equal 1.96 assuming a normal distribution and a 95% confidence level, σ the population standard deviation (measured by the sample standard deviation) and n the sample size. Statistical significance has been tested using a Student's t-test and a 95% confidence level. 
Geopolitical Factors
Foster political and economic relations with other MS Domestic industrial interests Improve security of supply (diversification of RES sources)
Jointly test new support schemes Move towards creation of an internal energy market Potential resistance from transit countries Resistance to lose sovereignty and control over energy market "First mover risk"
Public Acceptance Factors
Public reaction in off-taker country (investing taxpayers money abroad) Public reaction in host country (NIMBY) Public reaction in transit country (visual impact of electricity grid)
Public perception of environmental benefits Public perception of socio-economic benefits (jobs, econ activity, etc)
Public perception of Energy Security issues Public perception of pro-European values (cooperation, integration, etc)
Economic Factors
Cost savings in MS target achievement Generate revenues from domestic resources Attract foreign investments to deploy domestic plants New domestic jobs and industrial opportunities Cost savings at the EU level Oligopolies (lack of realized competition)
Environmental Factors
Contribute to the long term decarbonization of the energy mix Alignment with Paris Agreement objectives
Climate Leadership
Access to finance under the EU sustainable Finance Action Plan Public concern for climate change as a foreign policy priority
Results and Discussion
In this section, the results from the analysis of the answers to the survey questionnaire are presented. First, forty four identified factors will be presented and classified into seven broader categories (3.1). Next, the following sub-sections will present the analysis of the MS answers to the survey questionnaire on the relevance of specific drivers and barriers to the use of the Cooperation Mechanisms, distinguishing between the past (2009-2020) and future periods (3.2), host versus off-taker countries (3.3) and successful versus non-successful countries (3.4).
Identification and Characterization of Factors
The first two methodological steps have resulted in a list of more than forty factors which have been classified according to seven categories which are described in Table 2 below: (i) political factors, (ii) technical factors, (iii) legal factors, (iv) geopolitical factors, (v), public acceptance factors, (vi) economic factors and (vii) environmental factors. Some factors will always negatively affect MS decision to cooperate regardless of the country role (for example, the difficulties in communicating benefits from cooperation to citizens or difficulties in quantifying indirect costs and benefits) whereas other factors will always have a positive impact (such as the possibility to foster economic relations with the other cooperating countries). In contrast, some factors will impact differently depending on the country role. For example, the possibility to reduce costs in MS target achievement will be relevant for off-taker countries, whereas it will not be relevant for transit or host countries.
General Trends: Past and Future
Consulted MS representatives have been asked to assess, based on their best knowledge of the future regulatory and market conditions, the importance that the various factors have had and will have in the use of the Cooperation Mechanisms. Figure 1 shows the average score by category for the periods 2009-2020 and post-2020. Regarding the past drivers and barriers, the results show that there have been more barriers than drivers influencing the use of the Cooperation Mechanisms (as shown by the higher number of factor categories to the left than to the right of the axis but also by the higher negative values). This result could partially explain the limited uptake of the Cooperation Mechanisms. Among the categories that negatively influence MS decision to cooperate, legal, political, public acceptance and geopolitical factors stand out (in that order). On the other side, the categories that appear to have positively influenced MS decision to cooperate include environmental and economic factors.
In contrast to the past, drivers are given higher scores than barriers as factors influencing the future use of these mechanisms, which brings some optimism about their relevance and use in the future. Public acceptance factors keep on being barriers (in fact, the single barriers). In contrast, factors which were barriers in the past are expected to be drivers in the future (technical, political, legal and geopolitical). The relevance of environmental and economic factors as drivers will significantly increase in the future compared to the past, when they were also perceived as drivers.
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In contrast to the past, drivers are given higher scores than barriers as factors influencing the future use of these mechanisms, which brings some optimism about their relevance and use in the future. Public acceptance factors keep on being barriers (in fact, the single barriers). In contrast, factors which were barriers in the past are expected to be drivers in the future (technical, political, legal and geopolitical). The relevance of environmental and economic factors as drivers will significantly increase in the future compared to the past, when they were also perceived as drivers. Complementary to this aggregate information, Appendix B provides the average score for each (disaggregated) factor in the past and the future. To facilitate the analysis, barriers have been coloured in red and drivers in blue. Regarding the past drivers and barriers, a higher number and Complementary to this aggregate information, Appendix B provides the average score for each (disaggregated) factor in the past and the future. To facilitate the analysis, barriers have been coloured in red and drivers in blue. Regarding the past drivers and barriers, a higher number and longer red lines (barriers) than blue ones (drivers) can be observed, indicating the more intensive role played by the former compared to the later. The top five barriers to cooperation in the past include: (i) public reaction in off-taker countries (investing taxpayers money abroad), (ii) Heterogeneous regulated energy prices and support schemes, (iii) Difficulties in communicating the benefits of cooperation, (iv), Resistance to lose sovereignty and control over national energy market and (v) Uncertainty about the design options to implement the Cooperation Mechanisms. Some of these barriers will continue to be very relevant in the future (resistance to lose sovereignty, difficulties in communicating benefits and public reaction in off-taker countries), the relative importance of others is reduced (heterogeneous regulated energy prices and support schemes and uncertainty about the design options to implement the Cooperation Mechanisms) and yet others join the list of most relevant in this timeframe (public reaction in host country and transit country). This stickiness of some barriers indicates potential points for policy intervention. Basically, these results indicate the relevance of the government and public acceptance issues in the three types of countries involved (host, off-taker and transit) as well as the lower relevance of legal issues in the future. This trend may be explained because of the increased maturity of these mechanisms, the provision of further guidelines by the EU as well as some countriesṕ ractical implementation that show the direction and provide lessons to others. The top five enablers in the past include: (i) cost savings in MS target achievement, (ii) contribution to improve technology performance and cost reductions, (iii) EU guidance in implementing the Cooperation Mechanism (iv) new domestic jobs and industrial opportunities and (v) move towards the creation of an internal energy market. In the future, the first four drivers remain very relevant, the last one loses relative importance and two other legal and environmental factors appear at the top of the list (namely obligation to open support schemes and access to finance under the EU sustainable Finance Action Plan). These results suggest that economic and environmental factors will be critical as drivers for the use of these mechanisms.
Host and Off-Taker Country Views
Identifying the different answers obtained by those countries that have a renewable energy surplus (and, thus, could be potential host countries) versus those countries that are facing difficulties in meeting their 2020 RES target domestically (and, thus, could potentially play an off-taker role in a cooperation agreement) provides additional insights. Such distinction has been made based on the progress reports from Eurostat (2018). This analysis could be policy-relevant since it would allow suggesting policy interventions in order to activate drivers or mitigate barriers to the use of the Cooperation Mechanisms which are specifically targeted at either potential host or off-taker countries.
The results displayed in Figure 2 show that most factor categories play the same role (either as a barrier or as a driver) independently if the country is a host or an off-taker country. However the intensity of the effect could be different. For the driver categories (economic and environmental factors), economic factors are more relevant for host countries while environmental factors are generally perceived as more important for off-taker countries. As for the barriers, legal and public acceptance factors are more relevant for off-taker countries than they are for host countries, whereas the opposite is true regarding political barriers. The only category for which there is a difference in the sign (direction) among host and off-taker countries is technical factors. For host countries, technical factors are regarded as a barrier while for off-takers they are perceived as not relevant. The picture changes slightly regarding the perception of future drivers and barriers ( Figure  3 ). In the case of off-taker countries, all factor categories (except public acceptance factors) act as drivers, which suggest some optimism about the potential to use these mechanisms in the future. In the case of host countries, political factors are also seen as barriers, indicating that addressing political factors should be a main priority to encourage their implementation. Interestingly, legal The picture changes slightly regarding the perception of future drivers and barriers (Figure 3 ). In the case of off-taker countries, all factor categories (except public acceptance factors) act as drivers, which suggest some optimism about the potential to use these mechanisms in the future. In the case of host countries, political factors are also seen as barriers, indicating that addressing political factors should be a main priority to encourage their implementation. Interestingly, legal factors are not found relevant by off-taker countries. 
The picture changes slightly regarding the perception of future drivers and barriers ( Figure  3 ). In the case of off-taker countries, all factor categories (except public acceptance factors) act as drivers, which suggest some optimism about the potential to use these mechanisms in the future. In the case of host countries, political factors are also seen as barriers, indicating that addressing political factors should be a main priority to encourage their implementation. Interestingly, legal factors are not found relevant by off-taker countries. A closer look at the most relevant disaggregated factors (see also Appendix B) in the past and the future shows differences for both types of countries. Top 5 drivers in the past are very different for both types of countries, except for cost savings in MS target achievement, and contribution to improve technology performance and cost reductions which are the only common highly relevant drivers for both host and off-taker countries. However, the other most relevant drivers for host countries include access to finance under the EU sustainable Finance Action Plan, domestic industrial interests and obligation to open support schemes. This ranking differs from those of off-taker counties which include: EU guidance in implementing the Cooperation Mechanisms, contribution to the long term decarbonization of the energy mix and move towards creation of an internal energy market. Some of these drivers keep on being relevant in the future: obligation to open support schemes and contribution to improve technology performance and cost reductions A closer look at the most relevant disaggregated factors (see also Appendix B) in the past and the future shows differences for both types of countries. Top 5 drivers in the past are very different for both types of countries, except for cost savings in MS target achievement, and contribution to improve technology performance and cost reductions which are the only common highly relevant drivers for both host and off-taker countries. However, the other most relevant drivers for host countries include access to finance under the EU sustainable Finance Action Plan, domestic industrial interests and obligation to open support schemes. This ranking differs from those of off-taker counties which include: EU guidance in implementing the Cooperation Mechanisms, contribution to the long term decarbonization of the energy mix and move towards creation of an internal energy market. Some of these drivers keep on being relevant in the future: obligation to open support schemes and contribution to improve technology performance and cost reductions for both type of countries, cost savings in MS target achievement and access to finance under the EU Sustainable Finance Action Plan for host countries and EU guidance in implementing the cooperation mechanisms and contribute to the long term decarbonization of the energy mix for off-takers. Other drivers appear to be particularly relevant in this timeframe: New domestic jobs and industrial opportunities for host countries and obligation to open support schemes, access to finance under the EU Sustainable Finance Action Plan and alignment with Paris Agreement objectives for off takers.
Regarding the barriers in the past, two are very relevant for both types of countries in this timeframe (public reaction in off-taker country due to investing taxpayers money abroad and difficulties in communicating benefits), whereas others are specific to the host country (resistance to lose sovereignty and control over energy market, political support at the regional level and political support at the national level) or the off-taker country (heterogeneous regulated energy prices and support schemes across MS, uncertainty about the design options to implement Cooperation Mechanisms and uncertainty on state aid compliance). Some of those barriers are also deemed relevant for the future: resistance to lose sovereignty and control over energy market, difficulties in communicating benefits and public reaction in off-taker country (investing taxpayers money abroad) (for hosts), and heterogeneous regulated energy prices and support schemes across MS, difficulties in communicating benefits and public reaction in off-taker country (for off-takers). Others appear to be most relevant in the future for off-takers: public reaction in host country (NIMBY), public reaction in transit country (visual impact of electricity grid) for host countries and potential resistance from transit countries and public reaction in host country (NIMBY).
Successful and Non-Successful Countries Views
Most factor categories are also perceived differently (either as barriers or as drivers) depending on whether the country has been successful or not in the use of the cooperation mechanisms (Figures 4  and 5) . Technical, political and geopolitical factors have been regarded as drivers by successful countries in the past, whereas they are considered as barriers by non-successful ones. Public acceptance and legal factors are perceived as barriers by both, although their intensity is greater for non-successful countries, especially in the case of political factors. Environmental and economic factors are seen as drivers, with a greater intensity for successful countries, especially in the case of economic factors. political support at the national level) or the off-taker country (heterogeneous regulated energy prices and support schemes across MS, uncertainty about the design options to implement Cooperation Mechanisms and uncertainty on state aid compliance). Some of those barriers are also deemed relevant for the future: resistance to lose sovereignty and control over energy market, difficulties in communicating benefits and public reaction in off-taker country (investing taxpayers money abroad) (for hosts), and heterogeneous regulated energy prices and support schemes across MS, difficulties in communicating benefits and public reaction in off-taker country (for off-takers). Others appear to be most relevant in the future for off-takers: public reaction in host country (NIMBY), public reaction in transit country (visual impact of electricity grid) for host countries and potential resistance from transit countries and public reaction in host country (NIMBY).
Successful and Non-Successful Countries Views.
Most factor categories are also perceived differently (either as barriers or as drivers) depending on whether the country has been successful or not in the use of the cooperation mechanisms (Figures 4 and 5) . Technical, political and geopolitical factors have been regarded as drivers by successful countries in the past, whereas they are considered as barriers by non-successful ones. Public acceptance and legal factors are perceived as barriers by both, although their intensity is greater for non-successful countries, especially in the case of political factors. Environmental and economic factors are seen as drivers, with a greater intensity for successful countries, especially in the case of economic factors. countries (i.e., with a greater relative importance) include new domestic jobs and industrial opportunities and access to finance under the EU Sustainable Finance Action Plan. Differential drivers for successful countries include cost savings at the EU level and obligation to open support schemes. Concerning the differential barriers for non-successful countries, heterogeneous regulated energy prices and support schemes across MS, difficulties in communicating benefits, resistance to lose sovereignty and control over the energy market and uncertainty about the design options to implement the Cooperation Mechanisms stand out. Differential barriers for successful countries include: "First mover risk", uncertainty on state aid compliance, heterogeneous regulated energy prices, support schemes across MS and import/supply dispatchable/flexible RES (to improve system management).
Looking ahead to the period after 2020, legal (heterogeneous regulated energy prices and support schemes across MS) and political factors (uncertainty about the design options to implement Cooperation Mechanisms) seem to lose importance as barriers, while public acceptance factors (public reaction in transit country and public reaction in host country) increase their relevance for non-successful countries. Regarding the successful countries, geopolitical factors such as the "first mover risk" and technical factors (import/supply dispatchable/flexible RES to improve system management) are not so relevant as barriers, whereas public acceptance problems such as public reaction in host country (NIMBY) and political factors related to difficulties in communicating benefits become more relevant. As long as the future drivers are concerned, non-successful countries consider that the obligation to open support schemes is the most relevant driver while successful countries start to see the geopolitical factors (foster political and economic relations with other MS and move towards creation of an internal energy market) as relevant drivers for the implementation of Cooperation Mechanisms.
Discussion and Policy Recommendations
Our results suggest that a wide array of drivers and barriers influence the use of the Cooperation Mechanisms. Considerable differences have been identified with respect to the relevance of specific drivers and barriers for the past and future use. Perceptions on their relevance also differ depending on the features of countries, i.e., whether they are potential hosts or off-takers and whether they have been involved in these mechanisms in the past or not. Overall, our results confirm the importance attached to some factors (drivers and barriers) in the literature. It stresses the importance of political and economic factors (as in [5] ), political, technical and legal factors (as in [6] ) and political, economic, public acceptance and geopolitical factors (as in [8] ) In particular, our result about the importance of the geopolitical factor "first-mover risk" is in line with the findings in [8] . However, it also shows differing results. Our contribution highlights the importance of public acceptance barriers (in contrast to [15] ) and gives a very relevant role to the environmental drivers, particularly in a post 2020 timeframe. However, our results are not strictly comparable with those in the literature, since the most remarkable added value of this work is that it ranks the drivers and barriers based on the actual answers from MS, something which has not been attempted in the past (with the exception of [8] ) and that it considers very specific drivers and barriers in two different timeframes and for different countries, providing an original contribution in this regard. Overall, these results suggest that all factor categories play an influential role in this context and that most disaggregated factors either have been or will be drivers and barriers to the use of Cooperation Mechanisms. The disaggregated factors are more policy relevant than the aggregated ones, since they allow tying policy interventions to specific drivers or barriers. Indeed, our findings indicate key points for policy intervention. A diverse palette of options will be needed to either activate drivers or mitigate barriers. In short, a policy mix will be required.
Policies will probably need to be implemented at two different policy levels, i.e., they should include appropriate framework conditions and specific instruments. Different government levels (EU, national and regional) may be relevant for specific drivers and barriers. It should be taken into account that some drivers and barriers may not be easily tackled by policies (e.g., contribution to improve technological performance and cost reductions). In this case, the policy recommendations are rather limited.
Taking into account the drivers and barriers to the use of Cooperation Mechanisms, specific instruments can be considered. They can be grouped in six main categories:
(1) Information provision. MS ask for guidance from EU institutions in order to implement the Cooperation Mechanisms. There is thus a key role to be played by the EU in providing guidance, information and know how regarding the use of these mechanisms. Furthermore initiatives like the Concerted Action (CA-RES) where MS representatives share their experiences and lessons learned regarding, among other topics, the use of the Cooperation Mechanisms has been reported to be very useful by MS representatives.
(2) Legislative initiatives. Some measures at EU level may address influential factors by making specific requirements to MS through the passing (or agreement) of legislation. For example, our results show that a key driver is "obligation to open support schemes". Further efforts at passing legislation which is directed to open these support schemes can be recommended.
(3) Access to finance. An important driver in our results is "access to finance under the EU sustainable Finance Action Plan". Therefore, continuation of the provision of such finance is a relevant measure to encourage the use of the Cooperation Mechanism. Another example of such type of support is the one offered by the "cross-border renewables projects" instrument of the Connecting Europe Facility [11] .
(4) Public awareness campaigns. In addition to measures taken at the EU level, some useful policy interventions may also be adopted at the national and regional levels. This is the case with public awareness campaigns which are oriented towards a better communication of benefits. These campaigns would mitigate the public acceptance barrier related to investing taxpayer money abroad and could encourage political support at the national and regional levels.
(5) International cooperation. For example, "jointly test new support schemes" proves to be a relevant driver in our results. This can be supported at either the EU or national levels.
Finally, some drivers and barriers suggest broader types of policies which are taken for other reasons, or are part of general policy decisions, but which would indirectly have a positive effect on the use of the Cooperation Mechanisms, because they either activate a driver or mitigate a barrier. There are many examples of this: better interconnections between MS, more ambitious post-2020 RES targets, climate leadership, move towards the creation of an internal energy market, alignment with Paris Agreement objectives, more certainty about the post 2020 regulatory framework and "resistance to lose sovereignty and control over energy market". Table 3 summarizes the aforementioned policy assessment, indicating the suitability of different types of policy interventions for distinct disaggregated factors. Based on the discussion above, we consider here two types of policy interventions: direct and indirect. The table shows which drivers and barriers can be activated or mitigated with the implementation of specific instruments (direct intervention, columns 3 to 7). It also shows which indirect policy interventions could be effective to tackle specific drivers and barriers (last column). Note that those drivers and barriers for which we do foresee neither a direct nor an indirect policy intervention. Thus, those for which policy intervention to activate a driver or remove a barrier is limited, are not shown in the table. These mostly refer to the economic and technical drivers and barriers.
Finally, the relevance of the drivers and barriers differs for distinct types of countries (e.g., host vs. off-taker and successful vs. non-successful ones). Therefore, it may make sense to propose policy measures which are specifically targeted at given drivers and barriers in different types of countries in order to induce their participation in the Cooperation Mechanisms.
The results of our analysis suggest that four instruments would be appropriate to encourage off-taker countries participation (information provision (EU guidance), opening support schemes in MS to other MS, access to finance and awareness raising campaigns) and also that measures with indirect effects would be supportive. Compared to those policies, suitable measures to encourage host country involvement would only be marginally different to those four measures, although some noticeable differences can be observed. For example, regarding EU guidance, this would be enhanced in the case of host countries, because the barrier "uncertainty about the design options to implement Cooperation Mechanisms" is perceived as more relevant for these countries compared to off-takers. Public reaction in host, off-taker and transit countries are equally relevant barriers from a host country perspective, whereas public reaction in the off-taker country is clearly the most relevant for an off-taker country. This means that, from a host country perspective, it would be particularly important to enhance public acceptance in the three types of countries (host, off-taker and transit) rather than only in the off-taker. Furthermore, an additional instrument would be useful to encourage host country involvement (international cooperation/jointly test new support schemes). Finally, in addition to public support at the EU and national levels, policies at the regional level (political support) would be quite relevant in this case.
The analysis of the factors influencing involvement in the Cooperation Mechanism for successful and non-successful countries also provides interesting, policy-relevant insights. In this case, the focus of policies should be on factors which have actually shown a crucial influence on behavior, i.e., in the involvement or non-involvement in these mechanisms and which are also likely to have an influence in the future: drivers for successful countries and barriers for non-successful ones. Policies for successful countries which would activate key drivers would be EU guidance, access to finance and policies with an indirect impact. For non-successful countries, policies should aim to tackle the main barriers, which include public reaction in the host country (NIMBY), difficulties in communicating benefits, uncertainty on state aid compliance and heterogeneous energy prices and support schemes. Thus, public awareness campaigns, information provision (EU guidance) and indirect measures seem to be particularly relevant to remove barriers to the involvement of non-successful countries.
Conclusions
The In this context, the purpose of this work has been to identify and assess the range of factors that may have influenced the use of the Cooperation Mechanisms in the past and to provide a ranking of the relevance of those factors in the past and the future. To achieve this goal, a literature review and an expert consultation have been conducted to identify and characterize both drivers and barriers to cooperation in the past. Next, based on the Member States´answers to a specially designed survey questionnaire, it has been possible to assess the actual importance of such factors in both timeframes.
As a result of the literature review and expert consultation, more than forty factors have been identified as having influenced MS decision to engage in a cooperation agreement. An assessment of the relevance of specific factors has been carried out, and specific drivers and barriers to the use of the Cooperation Mechanisms in both time frames (past and future) and for different types of countries (host vs. off-takers and successful vs. non-successful) have been identified. Next, policy implications deriving from such analysis have been discussed.
In the past, the number and intensity of barriers has dominated those of drivers, which could partially explain the limited uptake of the Cooperation Mechanisms. Among the categories that negatively influenced MS decision to cooperate, legal, political, public acceptance and geopolitical factors stood out (in descending order). On the other side, the categories that appear to have positively influenced MS decision to cooperate include environmental and economic factors. In contrast to the past, drivers are given higher scores than barriers as factors influencing the future use of these mechanisms, which bring some optimism about their relevance and use in the future. Public acceptance factors continue to be barriers (in fact, the single barriers) in this timeframe. In contrast, factors which were barriers in the past are expected to be drivers in the future (technical, political, legal and geopolitical). The relevance of environmental and economic factors as drivers will increase in the future compared to the past, when they were also perceived as drivers.
When assessing the differences between those countries that have a RES surplus (potential host countries) and those countries that have a RES deficit (potential off-taker countries), results show that most factor categories play the same role (either as barrier or as a driver) independently if the country is a host or an off-taker country. However the intensity of the effect is different. For the driver categories (economic and environmental factors), economic factors are more relevant for potential host countries whereas environmental factors play a more important role for off-taker countries. As for the barriers, legal and public acceptance factors are more relevant for off-taker countries than they are for host countries. In contrast, political and geopolitical barriers are more relevant for host countries than for off-taker countries. Technical factors is the only category for which there is a significant difference (in direction) between host and off-taker countries. For host countries, technical factors constitute a barrier while for off-takers they are a driver.
Finally, when assessing the different answers from those countries that have actually engaged in a cooperation agreement versus those countries that have not, some interesting results emerge. Most factor categories are perceived differently (either as barriers or as drivers) depending on whether the country has been successful or not in the use of the cooperation mechanisms. Technical, political and geopolitical factors have been perceived as drivers by successful countries in the past, whereas they are regarded as barriers by non-successful ones. Public acceptance and legal factors are seen as barriers by both, although their intensity is greater for non-successful countries. Environmental and economic factors are considered as drivers (both in the past and the future), with a greater intensity for successful countries whereas public acceptance factors are considered as barriers by both.
The results presented in this article are expected to shed some light on the complexity and number of reasons that explain the limited use of the Cooperation Mechanisms and contribute to suggest the implementation the measures needed to overcome the barriers in order to foster renewable energy cooperation in the future. In this regards, our results suggest that different types of policy interventions, i.e., a policy mix, will be needed in order to either activate the drivers or mitigate the barriers to the use of Cooperation Mechanisms for RES. Two types of policy interventions have been identified: specific instruments and indirect policy measures, and each has been tied to a given driver and barrier. Furthermore, the distinct relevance of different policy measures for different types of countries has been assessed.
Some limitations of this analysis are worth mentioning, suggesting avenues for future research. First, those factors (whether drivers or barriers) are likely to interact between each other. This analysis has considered them in isolation. Further efforts should focus on the investigation of those interactions. Second, although an effort has been made to tie specific policy interventions to drivers and barriers, policy measures which will be needed to activate those drivers or mitigate the barriers at different administrative levels have not been discussed in detail. Further research should thus be devoted to provide more details on the policy measures, as well as their design elements, which could be particularly useful in this context. 
